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The wavelengths of the band heads of N, and SL exten(}mg from the vacuum ultraviolet into the
far infrared, are tabulated accsrding to th Ctronic transition involved. Supplementary material is
provided to facilitate probleras. of identification. | —

This summary includes all the band-héad wavelengths of gaseous N2 and N7 found
in the literature, limited only by the requirement that the observations have been fitted
into the energy-level schemes of N2 or N7 or have been arranged in Delandres schemes
and are generally accepted as being due to Nj. Into the latter category fall the green
bands, Herman’s infrared bands, and the Hepner-Herman bands. While I am aware that
such an extensive listing as this cannot replace Pearse and Gaydon’s (1950) tabulation,
which contains the pertinent data on all the more readily observed systems, the utility
of the present work, under many circumstances, is obvious.

Upon completion of this summary, I became aware of Lofthus’ (1960) work, which is
an extensive survey containing not only the wavelengths given here but also a summary
of the important work that has been done on the structure of N» and N7, Lofthus’ survey
is directed toward problems in molecular structure, whereas this was compiled to facili-
tate problems in identification.

In all possible cases I have used Herzberg’s (1950) notation for the electronic state
designations. Failing this, that of Pearse and GGaydon (1950) was used, and where the
bands are discussed by none of these authors, I have used the notation of the original
investigator with minor modifications, where necessary, to muintain consistency with
earlier designations. In several instances where rotational analyses have not been per-
formed, I have relied on the deductions of Mulliken (1957) as to the type of electronic
state involved. The vibrational assignments, particularly in the fragmentary singlet-
singlet transitions, are in some instances uncertain. It is likely that some of these systems
observed in emission actually have common upper electronic states.

In Table 1 are listed the states of N and N§, along with the observed trcansitions, the
system origins, the extent of the systems, and the names sometimes associated with
them. It is intended that this table should serve as an index to the wavelength listings in
the succeeding tables. The latter are arranged in four successive groups: the triplet-
triplet and higher multiplicity bands, the triplet-singlet bands, and the singiet-singlet
bands of Na, followed by the bands of N7. Within each group the systems are listed ac-
cording to increasing wave number of the system origin.

The intensities listed for the first and second positive and first negative systems are
on a linear scale. The remainder are the usual eye-estimates on a quasi-logarithmic scale.

Calculated wavelengths have been given in some cases where the obscrved wave-
lengths are of low quality.

In the appendix are listed the vibrational intervals, AG,1/2. References to rotational
analyses and to other works on the vibrational analyses are given in connection with the
observed band systems in Tables 2-59.

* The research reported in this paper was supported by the Geophysics Research Directorate of the
Air Force Cambridge Research Center, Air Research and Development Command, under contract
AF 19(604)-3044 with the University of Chicago.
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reading. Mr. Rau and Mr. Joseph Wampler also assisted in some of the calculations.

REFERENCES -

Bayes, K. D., and Kistiakowsky, (5. B. 1958, J. Clem. Phys., 29, 949.
Bernard, R. 1935 C.R., 200, 2074.
Birge, R. T., and Hoj held J.J 1928 Ap. J., 68, 257.
Birkenbeil, H. 1934, Zs. f. Phys 88,1
Brook, M. 1953, New Studies of Nztragm Afterglows (Sci. Rept. No. 2 [Los Angeles: University of Cali-
forma, Institute of Geo hysics]).
Carroll, P. K. 1952, Proc. R. Irish Acad 54, 369.
. 1959, Canadian J. I’hys 37, 880.
Carroll, P. K., and Rubalcava, H. E. 1959, Nature, 184, 119,
. 1960, Proc. Phys. Soc. London, A, 76, 337.
Carroll, P. K., and Sayers, N. D. 1953, Proc. Phys. Soc. London, A, 66, 1138,
Dalby, F. W., and Douglas, A. E. 1951, Pirys. Rev., 84, 843.
Dieke, G. H. and Heath, D. F. 1959, The First and Second Positive Bands of N: (Johns Hopkins Spectro-
scopic Rept No. 17 [Baltlmore Johns Hopkins University]).
1960 J. Chem. Phys., 33, 432.
Douglas, A. E. 1952, Canadian J. Phys., 30, 302.
. 1953, Aﬁ. J., 117, 380,
Feast, M. W. 1950, Proc. Phys. Soc. London, A, 63, 568.
Fowler, A., and Strutt, R. J. 1911, Proc. R. Soc. London, A, 85, 377.
Gaydon, A. G, 1943, Proc. R. Soc. London, A, 182, 286.
———. 1944, Proc. Phys. Soc. London, 56, 85.
Gero, L and Schmid, R. 1940, Zs. f. Phys., 116, 598.
Grandmontagne, R,, Inw.n, J. d and Jamn,] 1959, J. Phys. Radium, 20, 59S.
Grun, A, E. 1954, Zs., I Natm;forsch 9, 1017,
Hamada H. 1937 Phil. Mag., Ser. 7 23, 25.
Hepner, G and Herman L. 1957, Ann. Geophys., 13, 242.
Herman, R. 1945, Ann. phys Pans, Ser, 11, 20, 241.
. 1946, Natun, 187, 843,
1951 C.R., 233, 738,
Herman, R., 'and Herman, L. 1943, Cahiers de phys., 16, 69.
946 J. de phys., Ser. 8, 7, 203.
Herzberg, G 1928 Ann. d. Phys 86, 189.
—_— Spectra of Diatomic Molecules (2d ed.; New York: D. Van Nostrand Co.).
Janin, J 1943a Cahiers de phys., 16, 13,
. 19435, bul 18, 48,
19430, CR 217, 392.
—, 1945, ibid., 220, 218,
— 1946a Ann. phys. Paris, Ser. 12, 1, 538.
_— 1946b, C.R, 223, 321.
. 1950, J. des recherches du Centre National de la Recherche Scientifique, Paris, 12, 156.
Janin, J and Crozet, A. 1946, C.R., 223, 1114,
Janin, J., and Eyraud I 1954 J. Phys Radium, 18, 885.
Janin, J., and Incan, J. d’, 1958a C.R., 246, 3436.
. 19588, VII Coll, de Sﬁectra:copu Liége.
Kistiakowsky, G. B., and Warnek, P. 1957, J. Chem. Phys., 27, 1417,
LeBlanc, F., Tanaka, Y., and ]ursa, A. 1958 J. Chem. Phy: 28, 979.
Liu, I. D. 1959, Ap. J., 129, 516.
Lofthus, A 19560, Canadian J. Phys., 34, 780.
560, J. Chem. Phys., 28, 4 494,
1957 Conadian J. Phys 3s, 216.
1960 The Molecular Spactrmn of Nitrogen (Spectroscopxc Rept. No. 2 [University of Oslo}).
Lofthus, A, and Mulliken, R. S. 1957, J. Ckem. Phys., 26, 1010,
Mathews, w. G., and Wallace, L. 1961 J. Atm. Terr. Phys., 20, 1.
Mcinel, A, B, 19504, Ap. J., 112, 562.
. 19506, C.R., 231, 1049,
. 1951a, Ap. J., 113, 583,
. 1951, ibsd., 114,431
Merton, T. R and Pllley . G. 1925, Phil. Mag., %0, 195.
Mulllken, R.S. 1957, The hreshold of Space, e 'M. Zelikoff (London: Pergamon Press).
Ogawa, M., and Tanaka, Y. 1959, J. Chom. Phys., 30, 1354.
. 1960 ibid., 32, 754.




ho

o

Ny AND N} 447
Pankhurst, R. C. 1940, Proc. Phys. Soc. Loudon, 82, 388,
Pearse, R. W. B., and Gaydon.""\. G. 190, The Tdentification of Molecular Spectra (3d ed.; London:

G., and Houk, N. B. 1986, J. Chem. Phys., 24, 528.
G., and Mulliken, R, §. 1957, 4. J., 136, 10.

‘hem. Phys., 31, 674,

. E, 1943, Phys. Rev., 83, 207,

——, 1053, ébid., 99, 863.

Wulf, O. R., and Melvin, E. H. 1939, Phys. Rev., 88, 687,

Ziel, A. van der, 1934, Physica, 1, 353.

H




TABLE |

Series Limit Transition Extent

(1) (A)
+ fge Table No.
151240 BZXU -X 29 661-825 Hopfield's Rydbarg series. LY

'
151240 82ss —x'z} 661-716  Takamine, Suga and Tanaka's ss
| Rvdberg series,
136607 ATy ~X Z§ 732-929  Worley's Rydberg series. 33
125666 xzr; -x'z; 785-958  Worlay-Jenkins Rydberg series. 52
Upper State Observed Transitions
T Stace Lower v Extent
:"{ State _°: (A)

Cem™*) Cem™™)
Table No.
103580(H) 035 -B3nq 44266(H) 2256-2906  Pourth Positive 9
97583(H)* c’-e3nq 38270(H)* 2864-5450  Goldstein-Kaplan 8
95770(H) E-A323 46014(H) 2138-2733  Kaplan's Third 10
88984 Csﬂu -'le'lq 29670 2687-3452 Second Positive 7
~x'sg? 88986  1076-1123  Tanska 1
63850 g3z, ~831, 6536 6038-8939 3
—x'zg 65830 1623-223%  Vilkinsom-Ogava- 12

anaka
59314 8°g — &35y 9557  4723-larger First Positive ‘
49757 Aszz-ox'z; 49757 1689-5326  Vegard-Kaplan 1
4648  1,908u-2,971n Hepner<Herman 2
12378 7001-8349 Herman's Infrared s
Bands

17%07 5047-6360 Green Bands 6

Continued next page

* The parenthetic H indicates that T, anc y,, were obtained from band-head measurments,



Obgerved Transitions

TAOLE |

Upper State
(g:?:) State g::::
121247(H) v—x'g}
120385(K) o'sy—x's]
118487(H) tox' b}
116683(H) s —x'5}
11356201) e'sh—a'lg
115363 '8y —wlay
114165 y'Ig —w'a,
-o"ZG
113211 x'g; ~a'lz;
112769 NEd —~a'ng
—x's%
111332(1) d'= oy
110944(H) - X'z}
110656 '3y =a'ng
110190(H) f—-x'zg
109833(H) o zi—x's}
108952 g'si—=a'n}
—-x'5}
108696 d"n,~a'ng
108543 Kzi=o'ny
107657(H) o'y~ ¥z}
106510(1) ?—a'lly
106368 o5t~ a'ng
105682 o'y~ d'g
— x's}
105346 ml—~o'lg
~xz}

VYoo
(ead)

121247(H)
120585(H)
118487(H)
116683(R)
46611 (H)
43667
426467
46427
45473
43818
112769
42381(H)
110944(H)
41705
110190(H)
109833(H)
40001
108952
39745
39595
107657
37559(H)
37417
36731
108682
36395
105346

Extent
(A)

812-825
822-829
837-844
850-857
2224-2700
2369-2477
2263-2855
2154-2466
20342845
2282-2796
887-1208
2359-2558
867-901
2397-2603
927-1188
875-911
2499
938-1236
2516-3008
2525-2754
911-929
2662-3063
2672-2796
2724~2853
897-946
2746-3173
935-949

Worley

Worley

Worley

Worley

Herman

Lofthus
Kaplan's Second
Kaplan's First
Fifch Positive
Herman-Gaydon
Watson-Koontz
Herman

Worley

Gaydon
Watson-koontz
Worley

Lofthus
Watson-Koontz
Janin-Crozet
Lofthus

Worley
Janin-Crozet
Gaydon
Janin-Crozet

Worley

Herman-Gaydon-Janin

Worley

Table No,
5t

30

49
48
kY]
28
27
in
30
29
47
26
46
25
45
44
24
[X]
23
22
42
21
20
19
41
18
L

Continued next page

*The parenthetic H indicates thac T, and v were obtained from band-head messurements,




TAGLE |

Upper State

Obsexved Transitions

(e:‘::) s (e:?f, w Tadte Yo,
104712(H) d~o' Og IST6L(N) 2796-3417  Merman-Janin v
104322 P o'ng 35371 2327-3661  Herman-Gaydon 6
- x5} 104322 938 Yorley 3
104139 5 o Og 35188 2839-2980 Jantn 13
103672 Es—-x'sg 103672 920-1664  Birge-Hoptield 3
101456(H) b'ny—=x's] 101456(H)  955-1438  Birge-Hopfield 3
—~a'ng 32510 3073-3260  Janin 1
100821 (1) i'Ed— x'z; 100821(H) 992 Vorley 36
93486 () i =x's3 98486(H) 1002-1015  Worley 3

71698 wa,
68951 a'ﬂg“ x'zg 68951  1205-2602  Lyman-Birge-Hopfield %
67738 e x'g§ 67738 1333-2004  Wilkinson-Mulliken- n

Ugawa-Tanaka
0 XEg
i

Dzﬂg —OAznu 2240-3070 Janin-d’ Incan 58
64547 CZ}:J—-XZI" 64547 1377-2050 Second Negative 59
25566 szﬁ—xzrs 25566 2913-5865  First Negative LY
9016 Aznu-xzjg 9016 5516-17706  Meinel 36

0 x°x3

*The narenthetic H indicates that ‘r‘,° anc v, were obtained from band-head measurements.



TASLE 23
“is ol Systen

Three heads. Degraded to the Red.

¢ gnd Hemman (1937). The suthars ilustrste the eppes f the bands. The
three Haats Sarerse ia Loiaaiity seiashars, Llustuate Che sppestance o

A
(A) v, A IR A v, v
19079, 22334, -
- 0,1

38 1.0 i 0.9 .97 '
20383, 23930.

480, 2,1 24092, 1,1

583, 205,

6536 ca~l Systen

13- .3
Bz, Bllq

Similar to First Positive, Dogﬂdod to Red,

The wavelengths and intensities gre from LeBlane, Jursa (1938). [!ot the
historical b und see Brook (19331), Carroll and 3 ycn (1553 and Kistiskowsky and
Warnsk (1957),]  Carroll and Rubalcava' (19359 and 1960) and and Heath (1960) have per-
formed the rotationsl analysis and Bayes and K!.uumky (1958) appear to have estabdlished
the vibrational numbeiing ‘m isotopic analysis,

LeBlanc. Tanska and Jursa include 2 half-tone of the spectrum,

A Int. v',v A Int. v,V 0 A Int, v',v"
6058, 111 (1) 7,0 7239, 14 8267, 1
6 111 @ 3.0 8. 1 (D 51
8. 111
6200, 111 (3 8,1
ot ) 6,1 8438
. [ L ] t
6578, 1 35, 11 * 69. 1 (8) 6,2
83, 11 (1) 6,0 93, 111 !
98, 111
7591, 1
v i1 (1) 7,2 8676, 4
6735, 1 7619, 111 | 87. {1 (100 7,3
&0, 11 (6) 1,1 8713, 111
$6. 411
780, 1
87, 11 (10) 8,3 8900, 1
6896, 1 7809, 14t 12, 11 1) 8,4
6%02. i1 (8) 8,2 9. i1
18, 11
% th @ 40

451



TAOLE ¢ 9387 .‘l .”.-

83n,~ a3z}

(lﬂ’? 3 €,

191 B
other

b L e
9

4723, 20 12,5 0. (192) 8,4 342,85 (%03 3,2
4737.0% 1,4 013, ‘154) 7,3 8374, 2% ) s,
o791, 2% 10,3 “we,re (1) &2 73,0  (s62) 2,1
4766,0% 9,2 6127, (73 1 | e W 1,
o781, 4 s, 610%.2 a3 12,9 (VTR ) 1,12

c an2.4 26,20 1e6.7 )] 4,0 12,4 (12600 1,0

C 4794.6 " 28,19 62531 as) u.8 0983, & (3 6,6
4797, 1 1.0 6322.8 (1 10,7 N1y (3 11,11

C 4000.4 24,18 | 6394.7 (s19) X 9203.9 100 5

C 4922.9 23,17 6460, 6 (a08) .5 ¢ 9201.9 ’

C 48384 22,16 6344, 9 (%08) 7,4 9303.0¢  (0) 9,10

C 4834.9 1,13 3.6 (38) 63 | MM (a5n) 4

C 48720 20,14 71,9 (38) 13,10 6e®* () 8.9

C 4899.5 19,13 “6704.8 (304) 5,2 e i

C 4907,9 18,12 676400 ) 1,9 | coesnt @

C 4926.8 17,11 6788.6 (333) 41 ALl (18) 7,8

C 4946.3 16,10 6859, 3% (9 10,8 ML gy g,

C 4966.6 15,9 6075.2 (142) 3,0 c 99399 ’

C 4%e7.4 14,8 osree a9 97 | LNE gy ¢
¢ 3008.9 1,7 oM. (O &6 g ) 10,12
0%, 7* a2 12,6 7164,8*  (161) 7,3 e ) 11
5033, 4 ® 1, 262,40 0 12,11 [ e @) s

3076, 9% 9 10,4 7274.0 (362) 6,4 m,'” © o'u

101,00 © 9,3 7300,8% @ 1,0 P !
s125.0% 02 7.2 (0) 3,5 |ci0R8:S e o0
1319 7,1 747900 (18) 10,9 10779, 90 ) 8,10
5177,9* (o) 6,0 75047 (872) 4,2 1078160 (79) 4,8
33721 (52) 12,7 7612.9% () ’8 1137, (102) 34
3407,0% 4s) 11,6 7626.0* (033) 3,1 169,  (21) 7,9
5442, 2% (41) 10,5 7752.0% (40) 8,7 132000 100y 2,3
478, 2% () 9,4 7733.7 (ny 2,0 {n11516, ’
5513.3% (19 9,9 7860.¢* (9 12,12 | e (23 68
3353, 40 Qan 7,2 7896.9 (166) 7,6 117901 12
992,90 Qay 61 8047.9 (1) 6 |, ﬁ;;g-" (261) 1,2
3632.7% 1)) 5,0 073,60 (200 1,1 .

9783.2 ar) 12,8 8201,9* (23) 10,10

3804, 2 (110) 1,7 8203, 9 (93) 5,4

5054.4 (20n0) 10,6 83%0,1* (93) 4,3

9906, 0% (as) .3 0383,9* (29) 9,9 Comtinued next page
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9357 on'! systes TABLE ¢-8

7T POSITINE
Continved
T P S R L “ﬁ;‘ “10 LM 0 &1
" 0,1 W’ . 2.3 LW A‘.” ’ &
2 16 (32) 5,9 wasw ¢ '
L22v (3.1 8,11 L. 76a1 2.5006¢  (5.2) 3,8
1,252 (2) 4,6 1,768 (90) 1,4 2,880 (1.0) 5,11
1.2063%  (5.6) 7,10 L819  (0.2) 7,12 2,000 (3.3 2,7
1.3061¢ (97) 3,3 1.8252% N e 3,23  (0.9) 4,10
LW (2.2) 6,9 L :-";" ¢ * .9 (1.2 1,6
W 1EE me 20 R4 @4 0,3 oo 2,:; >
14047 ) 38 s 1l an 3,7 cle (0.2) sz
1.4267%  (0.5) 8,12 1.9%7*  (1.0) 6,11 a.520 (0.3 2,8
B 11 T VR B 2121 10y 2,6 5,33 0 &1
i 12,11 : s.642¢  (0.1) 1,7
1.4890% W) &7 . . '
et 2,135 (2.3) 5,10 e O 310
nildeyy (8 02 w13 an s 7. 506% © 0,6
19526  (0.2) 7,11 LW o e 9,938+ 0 2,9
L3I o0y 36 H 2.340 . ’ 12.12¢ 6,12
NS ' 18, 6o © 1,8
9.7 3,1

12376 "} Systes

8ix heads. Degraded to the Violet,

The wavelengths and intemsitiqs are fros c‘mil -g baycn (1953). The shortest
vavelength head is the stromgest, also Nerman (1931

Carroll and Sayers also give a half-tone of the spectrum,

7001.2 vi 7521.0 vi 8057.6 vi
R Wi 77:8 3
e v . v . v
1931 31 adas W 0 8.7 1 (100 0,0
84 0.0 14 ol 11
331 583 4 s10101 &
70233 vi ng.; vi 8397, vi (1) 1,2
OB ol @
,‘o’ iv “07 iv
80,8 111 (6 2,0 2.7 44 ® 22 834, vi (D 0,1
9.4 4 6.5 1
(3 3
A @

453



TABLE ¢ 17907 on”! Syseem

Gaydon has included a half-tons of the spectrum,

@ 5047.0 4 63543501 (3 3,3 G924, & (1) 2,4
Nath @ s G 54796 1 G $994.5 1
37.5 v G 98 v (&) 2,2 G6017.3v (&) 1,3
2.7 v G 5506.3 vi C 268w
G 5073.4 655271 1 G 6068.6 4
30t ¢ a5y D L1 G 90v (8 0,2
77.7 14 G 6101.1 vi
SR W 20 G 35%8.4 4
. 748 G 6160.5 4
¢ 9%.2"Y 79.3 14 G 83Av (3) 2,5
G 97.0 %t B () o0 ¢ Séwvi
-0
G 5272, ¢ 94,29 G 6246.3 1
g G 5602.1 vi G 68.8v (%) 1,4
7.4 11 G 17w
l%'i tn = G 5640, 1
3 Y : 34
.2 G 6. ’ G 6336.3 4
] gg'o v v I w.‘ v (5) 0.3
G 57851 4
G $308.6 , ¢ 163y L2
g'g 1
16.7 114 G 5815.1
20.71v @ 1,0 1.7
26,9 | ¢ 3.3, (100 o1
G 27,0 39.5
G Nwvi asi vt

M N
FR IR



29670 ea"! System TAOLE 7
SECOND POSITIVE
c¢’n,~ o0,

LB LS T et S fth ety (0
fyom Hallsee (wpubli: .

mozmu“ 4 linsar aze shed), Dicke and Nsath summarize
the vott on’the ‘umew% sotational awalyses,

2687, 4,0 3500. 3 (4.9) 2,3 4343.6 0,4
2814, 3 41 3836.7 (3 1,2 4358.0 4,9
28198 3,0 3576.9 (60) 0,1 4436.7  (1.4) 3,8
2983.2 4,2 3641.7 (1.4) 4,6 49,2 (1.8 2,7
2962,0 31 un.y (s.5) 3,8 4374,3  (1.0) 1,6
2976.8 (16¢) 2.0 no.6 (1)) 2,4 4849, 4 4,10
3104,0 (3.4) & 3738.3 (22) L, 4667.3 0,3
6.7 G 2 3804.9 (23) 0,2 47253 (0.5%) 3,9
3135.0 (38) 2,1 3857.9 (3.3) 4,7 4814,7  (0.36) 2,8
3193 (13) 1,0 38%4.6 (5.7) 3,6 4916.8 1.7
3268.1 6.3) 4,4 3943.0 (8.0) 2,5 4976.4 4,11
3288.3 (7.4) 3,3 3998.4 (0.9) 1,4 ¢ 303,38 0,6
3309, (2.7) 2,2 40394 (s.8) 0,3 € 5066.0 3,10
3338.9 (2.9) 1,1 40948 (2.6) 4,8 C 5179.3 2,
3371.4 (100) 0,0 4141,8 (.3) 3,7 ¢ 5%9.3 1,8
3346, (0.25) 4,5 4200.5 (6,1) 2,6 C 3452,0 0,7
3469, (0.23) 3,4 4269,7 (3.3) L,3

Sy £ §§jii. g S e




¥ -
ASLE 8-0 36270 oa”! System

GOLDSTEIN = KAPLAN
¢ - B3l!°

-

M Thues hends, Degraded te the Red,
- She _fines seuies of messurenente. is by Kamsda (1937) and the sessnd. by Geyden {1644},
- Gaydon was toT B1¥ tY LIS the 283835292758 Sands and felt they deltonged to &
L r@nﬁrmmm. The biue bands appeered to UJaydon to eriginate from a
. 3 or a J A state,
Gaydon has included a half-tone of the spectrum,
, 2863.5 0,2 3326.1 0,5 4432,2 0,10
3005.4 0,3 3508.0 0,6 4725,0 0,11
3o2s.8 1,4 3707.1 0,7 50:8.¢ 0,12
3159.2 0,4 3925.4 0,8
. 3178,4 1,5 4166,0 0,9
4165,7 ¢ 4728.6 5450, ii4 0,13
71.6 14 (s) 0,9 35.6 i 3) 0,11
78,2 111 43,8 11t
4432,3 5039.4 &
38,8 it () 0,10 66.7 i1 (1) 0,12
46,2 111 76.2 111

Five close heads,

(2) 0,0
(6) 0,1
(10) 0,2

44266 em”! System
FOURTH POSITIVE
03z —~83n,

Degraded to the Violet.

The wavelengths and intensities are from Fowler and Strutt (1911),
appear to correspond to the Qi, P
have performed a rotational analy
head wavelengths are from 0.2 to 0.5 A greater than ¢

P,, 05, and O3 branches.
o 3 che 0,1 atd 0, band
25433
8605
48,4 (8 0,3
49,7
0.7
2634, 3
55.8
7.9 (9 0,4
5903
“.
27714
72.
751 () 0,3
76,
.

2896.4
98.1
2900,
02.0
03.9

w

(¢8)

The five heads

Gero and Schmid (1940)
Gero and Schmid‘'s band

se given by Fowler and Strutt,
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46014 ou} Syocem TABLE 10-11

RARLAN'S THIRD

E~adz]
Digvided ts ths Yislet.
The vavelengthe sre from Nerwanr’s (I993) vable V

2137.6 ans.3 0,2 2097.8

1,1 1,6
2203.8 1,2 2391.6 0,3 2954.9 0,5
2243,3 0.1 2619.8 1,3 2642.1 0,6
2472.9 1,3 260.4 0,4 2733,2 0.7
49757 cn’! System
VEGARD - RAPLAN
A3z = x'sq
Single heads, Degraded to the Red,
the ave from (1933), labelled B, Ju\h (1943b and 1946a), labelled
T not labelled (the same 1ist is also given by Heruan and Hermin, '1948), &nd
"hki.nou 1938): Toreliset se marked with an asterisk we Lated trou the Asatate
analysis o Diens and Hoath 11959), the xpum -aam muuon the eysten
det from the analysid of 0 _and osxh!
Censities have been seared fiom v-.-w- 193 5 5. A -me 2
Avetae 1n s pooulion fashiony Upk peut shove Shis the obescved mad caloul m) are “the
nost memt.? mtmm'ﬁmﬁ report ooataing the most recent ne!w

Wulf and Melvin (1939) present an interesting half-tome of two of the bands.

A vae
IR 7,0 1807.5% (1) 4,0 1oL.2v  (3) 2,0
v 1796.0 1032,40 7.2 1922 (1) 3,2
1726.0% (3 60 1041, 4% 2 31 193%6.% (& 3,1
1758, 3w 71 1852, 7% w30 19834 1,0
1763, 7* 1y s0 1873,9% 6,2 1972.% (1) 4,3
1796, 3% 3 1 1887,0* 3 41 1989.3% (&) 2,1

Continued next page
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TABLE 1

il
280,14

2023,9%
2043,9¢
2064, 0
2004,1¢
243,10
ner.+

i A

2146.67
2{67.0’

.3t
i
2187,
ok
2207.2?
2200,1*
2213.1

22 3.2%

3
1%

2257.
2237.2»

2274.0
274,00

23%00.7
2%00.9*

2319,7
2320, 2

J 2
2.7‘

2!71.
:zn.c
27.7%

29930
2424,4
v
2 ..
a3

2461.4
J 2461, 3

z'“
W

it

2,!3.‘

i

W

()
(2)
(1)
)

10
1)
)
)
)

)
(1)
(CY)
(1
¢}
(1)

(%
(1
“)

(¢h I

(1
1))
(2)
(2)

3
18 ))

0.0
5,3
3,2
1,1
4,3
2.2
5,4
0,1

3,3
1,2
4e
2,3
5,3
0,2
3,4
1,3
4,8
2,6
5,6
0,3
3,5

1,6
4,6
2,8
s,7

0,4
3,6
1.,

4,7
2,6

#9757 " systen
VD - RATLAN
W

T
i @ o
; m ® o8
012,90 ,?
'éiii.
3 48
,;3’. @ 2,7
:m.ﬂ @ 3,9
2766,2% 3,8
J gi;.i. W 1,7
) 4,9
287300 @ 2,8
2006,8% (2 3,10
PR 1 S
2935, 7%
293608 3,9
7.0
3 %;’ ) 1,8
3000 4,10
9960, 7¢ ) 2,9
3067, 00 S,
127,00 M 310
NN 1 o8
3196, 2¢ a1
J
3,{.5.3. ¢ 1,9
267,00 W 2,10
3269, 4% 5,12
33“. ’.11
B o e
;16,00 @ 412
.2
3496, 2% @ 13
. iﬂi W 2u
458

2
33811

» % ¥
30019
2 3664,3
uu.z-

i

B 3749.8
3752,

38

g2
g
v
, B

3977.

4071.?
8 4072, 5

3 4144,

‘“’.
b 7.2

B 4219,
42723
B 4319.0
B A6
B 4334,3
B 4003.4
B 4616,3
8 4689,7
B 4718.3
B 4837,
3 #9560,
B 3060,
B 3326,

(s

(2)

10))

(2)
10

(2)

»)
¢ ))
(3

W
%
()

¢}
)
(2)
)
103
(2)

V)
(2)
(3
(%)
(2)
(2)

3,32

0,10

413
L1

35,14

1,12
3,13

0,11
4,14
1,12

2,13
6,16
3,14

0,12
4,15
1,1
617
S48
0,13
718
4,16

2,13
3,14
0,14
1.“

JURRTAgprT

v
& e s

' ié%%ghiu
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63030 aa”! System

.13 2- —y! t"
M m
2‘:"’10. Wmm‘mm parlowed 4 vetettonst
oRIGINS e @Y o
1423, 34 3.0 . ]
1493,22 3:5 4 "H:g g:g; 1,4
1510.90 o VRS B o
xzADe e 88 e
ot R e R 134 N H
93aE 88 s e 88 e
vER &3
0 o Systen
Ay-x'zye
Double~headed. Degraded to the Red,
Observed by Temaka (1933) in absorption.
1075.6 (2) 20 | w3 8; 1,0

32510 on"! System

oDy~ a'ny

Degraded to the Red,
Janin (1946d),

3075.1 0,0 3241.3

74
2.5
o1
2135.69
36.33
2176.47
78,06
ﬂﬂ.ﬁ
e

1122,6
1123.4

0,1

TABLE 12+-)4

he ethers

hels
8
€8
&:8
&8
8
5128

0,7
1,8
0,8
2,10
0,9
1,10
2,1

M
PR R

'
o ¥ ¥ e a
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TAGLE 18~10

39100 &' syosem
."u“-. g’ .
‘ Dagueded 20 “M
0398 0,0 t ’ zno.x ol

35371 on! syseem

PE) —~a'ny
Clese dowble heads. Degraded te the Violet.
:-um; ““’L ""ﬂm 'o (1943, p261)] system, Janin (1943) and table XIX of

2827.1 0,0 | 3118.6 0,2 3443.3 0,4
1967.0 0,1 3283.3 0,3 3661.1 0,5
35761 en lm.
|
d 0u°

Degraded to the Red,
Jamin (19432 and 1943¢) amd m,m of J-g.(l““ Rerwen and Nerwan (1943) and

the v'sp pregression of Neram's

2798.3 0,0 I 3079.9 0,2 I 3416.3 0,4
7932.0 0,1 3200.9 0,3

36995 on-1 Systea

m' H., - G' n'
Degraded to the Red,
Moo 00T et e ot pragrelien ot nomant s UD)E Ireten thebia've).

2746.2 0,0 2020,4 0,2
71,9 0,1 1748 0,3

C ok em oo am

BB R e e i s i 22D

PR

PV




o, L
| Y .
ig ‘
oy
4

XY
: 37417 w"! syseem
l‘t: - G'ng
Q hends,

: - Gaydon's (1943) & system, snd Lefthus (1997).

7.7 0,0 | 279¢.0 0,1
3
E 37559 w”! sysemm
!

7o'l
Degraded to the Vislee,
Jania ané Oveset (1946).

61,7 (10) 0,0 I mse.s (6 o,2
2788.3 (10) o,1 %623 (3) o,

-

9993 «"! syseem

W1y~ o'n,

\ Degraded ta the Red,
\ Lofohus (1937),
as24.9 0,0 | 2733.0 0,2

461
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1
R
L
_—
TABLE 23- 20 s ol o
i
: |
3 P . . . - . L3 v
b TR R $o %
+ 1%’ {”) M m mw t mw. m § 4
. 2626.2 Q@) o3 ) 0,& : - :
|
@001 on"! syseem
.'t:"\ o'ﬂ,
BSagraded to the Rad,
tefthus (1937),
2490.6 0,0
41703 oa°! system
{
"' 2:-' ﬂ'n' j
Q heads,
Cayden‘'e (1943) 8 system, and lofihne (1957).
2397.1 0,0 | 2008.8 0,1 | 2608.3 0,2
1
42301 en”? syseem
d""‘ O.B’
Rerman's (1943) § oystem (table VIII), 9
2358.8 0,0 | 2ussa 0,1 | 2388, 0,2 :
i
i
" f
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D e e T e

42467 ea”! System
KAPLANS 3BCOND

y' ﬂg hued "Au
Legxndad to the Vioket..

: ﬁﬁmﬂw’fﬁd ftgpia ¢19457, Hevaants (1943) o system Cratile 119, amat

2263, 4 W) 1,0 2536.6 (£}] 0,2 2742,0 ($H
2354, 5 (4) 0,0 2619.3 ($1)) 1,4 ‘ 81,6
21,1 1,2 2636.2 (s) 0,3 28%4.9
2522, 4 ($)) 1,3 2722.0 (3) 1,5

43667 em™} System

dag—wa,
Degraded to the Violet.
Lofthus (1957).
2368.8 3,4 | 277.3 0,2

43818 em~! System

WEi—a'ny
Slightly degraded to the Red,
Gaydon's (194)) T system, Herman's (1945) ¢ system (p,261), and Lofthus (1957).

2281.5 0,0 2369.6 N 0,3 2795.6
2371.6 0,1 2678.6 0,4

TASLE 27-290

O:‘O
L

0,5




.

TR WD R e

TABLE 30-38

2,0 235.1 @ 1,3 2506.¢ (v}

( 2, 2383.6 W o2 2019.3 8}
(9 1,0 2307.9 2,8 2647.1 (2)
(3 2, 4118 1,6 20013 )]
W 1,1 2069.9 W 2,6 2743,2 Q)
W 0,0 28,7 M 1,8 27816 )
3 2,3 2523.6 (2) o,4 2804, 6

) o1 232 a 2,7

46427 ! System
RAPLAN'S FIRST
y'ﬂg" o"t;

Degraded to the Violet.

m (1943), Herman's (1943) § system (table III), snd Lofthus and Mallikem

2153. 6
2223.8
2208.3

2224, 4
2%08.6

(4) 0,0 2%01.9 ») 0,2 2466.0 (2)
(3 0,1 2348.4 (2) 1,2
Q1) 1,3 2%81.7 (&} 0,3

611 e System 3

oIy - a'ng

Degraded to the Violet.
Sexmem's (1043) 7 system (table VII),

0,1 .. 0,3 2998
0,2 0.4 0,4 M.9

1,6
°.’
2,8
1,7
2,9
1..
2,10

0,4

0,3
0,6

A < ot e R BBl .-

o e

e it b AU | L WA e 2 s e e bl .

P

JREL P

s e

b e woar a A el i ace

i
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TR R T oyt s,

g

o

6773 on”! Systen
Pl PR x':;
Q bvanches, Degwaded to the Red.

TASLE 33-34¢

1392, 71 3,0 1474.27¢ 0,0 1845.64 (3 o,
135,27 4,0 1643.04 (3) o, 1922.15 ) o,
1413.97 2,0 1707.00 4) o,4 200417 (1) o8
14844.16 1,0 1774,00 4) o,

951 ™! System
LYOMAN - BIRGE - NOPFIELD

o'n,-x':;
Single heads. Degruded to the Red.

0 S & S A KD S 8!

Cemn,

© A meAn Ay b e

from

shout 0.1 A and these of
'&r Tebalied £, T¢ Se%e
eieed for 1936 and 1937 and the fepert by

LRTHSHIREE we g

strustune analyeis.

A vas
3 1205.3 9,0 1444,17 (&) 3,2 1599.67 ) 33
B 1226, 6 8,0 ¥ 14%0,12 (3) o,0 H 1611.41 (9 0,3
b 12403 1 7,0 149,70 % 1615.2¢ 4,8
B 1262,9 ) 8,1 1464,21 ® 1,1 1626, 56 ) 1,4
1273,24 ) 6,0 1473, %0 () s, 1631.13 3,7
1298, %0 (9 3,0 1478, 56 (2 2,2 1641,97 2,8
1312,1¢ W 6 1400, % 2) 6,5 1647.28 (1) s,0
1323,2¢ @ &40 1403.17 3,3 1657,.64 D 36
139,00 W) 3,1 1900, 82 M o, u 1671.86 o8
1353.01 .2 1508.03 (8) 4,4 1673. 9 47
1353,63 s 30 1513.26 3 1,2 N 1607.33 " 1,3
1%7.47 (2) &, 1523, 22 (1) 3,5 1609, 79 [N}
131,36 (2 3,2 1529.9¢ (3 2,3 1703,10 W) 2.6
¥ 1503.02 o 20 1398, 66 TN ] 1706.29 69
1993,93 (9 3 1544,93 0 3,4 1ns.11 () 3,2
A7.78 31 B 1954, % (9 o1 1735.9 4,0
111,90 (3) &2 1540.17 (3) 4,3 179¢.14 () o5
v 8.2 9 10 1909, 29 1,3 1751.94 5,9
we.% 1) 3, 1575.68 ¢ I ) 175197 M 1.6
X ® 121 1508, 38 (3 2,4 1768, 06 w 2
WAL 07 64 190,40 0 &7 Contimued nent page
468
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TABLE 34-3¢

1768.77
1784, 40
1001,00
e
1820.78
1833.01
1037,18
1853, 84
1870,75
1877.71
1587, 91
1694,17
1903, 33
1910,87
1927.01.
L 1945,00
1955.97
L 1962.44

1972.60

1001.7

3
o)

(s)
1
(3
(¢ )]
(Y]

(0)
)

4)
()
%)

(1)
)

10)8)

6,10

4,9
8¢

1,7
6,11
2,8
3,9
4,10
0,7
s,11
1,8
6,12
2,9
3,10
a1
0.8
s,12
1,9

2,0

60951 on"! system
LYMAN - BIRGE - HOPPIRLD ‘

Continued
L 1900,14 6,13 "y
22
Lisss.s? (D a0 2 1.6
LTS (D M o
LM (D) a2 1.4
L 204887 Pty un,)
205¢. 57 1,10 2278.3
L 209,79 6,14 22%0, 3
2073.76 2,11 2309.4
001,17 (1) 3,2 2328.3
2108.81 4,13 2386.7
L 2126.67 5,14 2369.0
L 2144,76 6,18 2387.6
2406.3
A ar 2428,1
2462,9
2100.1 4,13 2472.6
2125.9 5,14 2401.7
2144,0 6,18 2309.7
2181,1 3,13 2863.2
2198,7 4,14 2601.9
96486 cu"l System
la#
vorley (1943).
1008, 5 0 1,0 | 101537 (o)

100821 co"l System **

feg-x'sy
Single head. Degraded to the Red,
Norley (1943).
. 2D 0,0

3,15
4,58

’.“
919
10,20
11,21
13,23
.19

10,21
11,22
13,24

14,28
10,22
13,28
15,27

0,0

**The relative intensities of the bands reported by Worley (1943) are all on the same scale.
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101436, cnl System ** TABLE 37-38

|
bOy=——=x's}
Single heads. Degraded to the Red,

The first six bands were observed in absorption by Worley (1943) and che remainder by
Birge and Hopfield (1928) in emission,

7955,08 (2) 5,0 1008.6 () o,1 - 1226.4 9 0,9
960,21 (7) 4,0 1032,6 (10) 0,2 1258.4 (9 o,10
965,63 (12) 3,0 1057.4 (10) 0,3 1291.7 (9) 0,11
972.1 (15) 2,0 1083.1 (10) 0,4 1326.2 ) 0,12
978,87 (10) 1,0 1109.9 (5) 0,5 1362.0 (1 0,13
985.65 (2> 0,0 ‘ 1166.0 (2) 0,7 1399.3 ) 0,14
1195.7 (s) 0,8 1438.0 (2) 0,15

103672 ca"! System
b5y x's}

Single heads. Degraded to the Red.

The wavelengths of the v'=0, 1, 2, and 3 gro ressions have been calculated from the
fine structure analyses of Techul anows y (1935), Wilkinson and Houk (1956) and Lofthus
(1956a). The remainder are from the observations of Worley (1943) and Wilkinson and Houk.
The intensities in single parentheses are from Mrzo and Hopfield (1928) while those in
double parenthaeses are from Watson and Koontz (1934).

920.0 7,0 1058.1 3,5 1244,2 4) 1,11
925.9 6,0 1066.2 2,5 1252.8 3 3,12
931.7 5,0 1074.6 (2-) 1,5 1255,.8 (s) 0,11
937.7 4,0 1083.1 3,6 1264.3 2,12
944.5 3,0 1083,2 (&) 0,5 1276.1 (3) 1,12
951.0 2,0 g 1091.7 ((3)) 2,6 1284.7 2N 3,13
957.7 1,0 1100.5 (3) _l_'LG 1288.3 (s) 0,12
964.5 0,0 i 1109.0 3,7 1296.8 2,13
965.8 31 1109.1 6,8 1309,2 1,13
972.6 2,1 1109.5 (4) 0,6 1322.1 (&) 0,13
979.5 1,1 1118.0 «7» 2,7 1330.5 2,14
986.7 0,1 1127.2 {4) 1,7 1343.6 1,14
987.7 3,2 1135.8 3,8 1357.1 (6) 0,14
994.8 2,2 1136.7 (4) 0,7 1379.2 1,15
99s.7 5,3 1145,2 ((a)) 2,8 1393.5 (4) 0,15
1002,1 1,2 1154.9 (6) 1,8 1416,2 1,16
1009.6 0,2 1163.6 3,9 1631.3 s 0,16
1010.3 3,3 1164.9 (s) 0,8 1454.7 1,17
1011.7 6,4 1173.4 ((3)) 2,9 1470.6 (s) 0,17
1017.8 <0)) 2,3 1183.6 (7 1,9 16494.3 1,18
1025.4 1,3 1192.3 1) 3,10 1511.3 (4) 0,18
1033.3 0,3 1194,1 (s 0,9 1535.9 1,19
1033,8 3,4 1202.7 ((2)) 2,10 1353,7 0,19
1034,7 6,3 1213,3 (s) 1,10 1579.0 1,20
1061.6 «3)) 2,4 1222,0 (1)) 3,11 1597.7 (1) 0,20
1049.6 1,4 1224.4 (5) 0,10 1623.8 1,21
1087.9 (3 0,4 1232.9 (1)) 2.11 1643.6 (o) 0,21
#¥The relative intensities of the bands reported by Worley (1943) are all on the same scals.
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TABLE 39-42 104322 cn”! Syseeawt

o'z x's}
Double head, Degraded to the Red.
Worley (1943).

938.17 2t
938,63 fa? 0,0

105346 ea"l Systeamt

m'ﬂu°'X‘E;
Single heads. Dagraded to the Red,
Worley (1943).

935.15 (v 2,07 | o42.30 3 1,0 949.22  (2) 0,0

105682 en"! Systeut¥

o'ny —x' 53
Single heads. Degraded to the Red.
Worley (1943, 1953).

882.41 (1/2) 4,0 912.62 (s) 2,0 946,12 (4% 0,0
897.18 (3) 3,0 928.88 ()] 1,0

107657 cal Systemwt

p' nu - X'Eg
Single heads, Degraded to the Red.
Worley (1943),
910,48 (1-) 3,0 922.75 1,0 928,887 0,0
916,42 (3 2,0

**The relative intensities of the bands reported by Worley (1943) are all on the same scale.

»



108952 ca~! system

g' - x't;
Degraded to the Red.
Vatson and Roonts (1934),

938,03 () o1 1024, 68 (2) 0,3 1123.25
’s58. 71 0 o,2 1048, 24 () 0,6 1177.27
940,22 1 o3 1072.42 (3 0,7 1206,.28
1001.99 (2) 0,6 1097.26 (1) o,8 1235.79

109833 cu”l System w*

q' Iy X Is ;
Single heads, Degraded to the Red.
Vorley (1943).
875.24 (1/4) 7,0 688,61 (1/2) 4,0 904,73
879.47 (1/4) 6,0 ‘ 893.86 (1) 3,0 1910.48
883,91 (1/2) 5,0 899,20 (2) 2,0

110190 ca”l System

t -x'z]
Degraded to the Red,
Watsom and Keomts (1934),

927.12 2 o, 1011.84 (Y 0,3 1107.85
947.43 (1) 0,2 1034,75 (2) 0,6 - 1160.42
966,34 (1) 0,3 1058, 32 (1) 0,7 1106.33
989.66 (¢ 0,4 1082, 78 (1) 0,8

110944 ou”l System W&

r'z: '-X':a
Single heads, Dagraded to the Red.
Vorley (1943),
866,76 (3 7170 000,72 W) 4,0 1096.19
187180 a1 6,0 005,66 (2 3,0 1901.33
75.87 ") 50 090,95 (2 2,0

TABLE 43-46

2) o,
(1) o,11
(3 o,12
(1) 0,13
2) 1,0
(') 0,0
(3 o,
(1) o,11
(1) o,12
ah 1,0
1") o,0

#¥The relative Intensities of the bands reported by Wezley (1943) are all on the “ame seale.
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TABLE 47-8i 112769 en”} System

ey —x'sy
Single heads, Degraded to the Red.
was obuz:.d by Worley (1943) in absorption and the remainder by Watsea

The 0,0
and !aonn'(l’“g in emies
115,11 (1) 0,12

886,69 0,0 1053.15 (2) o,
986,06 (2) o,s 1077.17 (3) o, - 1180,49 (1) o,13
1007,80 2) 0,6 1127.22 (3) o,11 1208.17 ) 0,14
103017 (1) 0,7
116683 ol System W
s - XIZE
Single heads, Degraded to the Red,

Worley (1943),

849,71 4) 2,0 | 853,19 () 1,0 856.98 (29 0,0

118487 cu Ll System wv

t - x'z;
Single heads, Degraded to the Red,
Worley (1943),

837,31 @ 2,0 | 840,55 M 1,0 | 863,97 (3" 0,0

120585 cm~l System W

uIZSO- Xl}:;
Single heads., Degraded to the Red,
Worley (1943),

822,12 (0) 2,0 I 825,65 Qa?) 1,0 829.29 (3) 0,0

121247 el System **

v—-XIZ;

Single heads. Degraded to the Red.

1,0 | 824,76 (1) 0,0

812,37 (1) 2,0 | 818,33




WORLEY - JENKINS RYDBERG SERIES (ABSORPTION) &

x2‘z+ - XIX*
Double heads for ms 8 nd v' - o. 3 and 4; otherwise single.
heads are given here. Degrade violet.

TABLE

The short wavel

82~ 04

ength

Wor, (1943), upper states, which other than m = 2 mey be 'n states, converge

the x!'{ state 113 * v v '
. v - v v
704,75 16 1 797,29 2 0 503.80 (19 0
783,09 15 1 797,44 20 0 805,90 8 o
785,51 e 1 797,63 19 0 808.91 7 o
786,67 12 1 797.84 18 0 813.52 6 o
787,48 n 1 798,08 17 0 820,041 (0" 4 1
708,54 10 1 798,37 16 0 821,11 (1/2)5 0
790,02 9 1 798,72 (1/2°15 0 834.117 (1/2) 3 2
795.8 - Series 799.15 (1/21)14 0 834.93 4 0
Listt 799,38  (0*) 6 1 865.06 (103 0
796.77 ¥ o0 799.68 (1/2*)13 0 806.03 (1/4) 2 &
796,83 23 0 800, 35(1/2* )12 ) %2.58 (D2 3
796,94 w0 801,21 1 0 920,06 (3*1) 2 2
797,04 23 0 802,33 10 0 938.57 (82 1
797.16 2 0 958.17 (2)2 0

WORLEY'S RYDBERG SERIES (ABSORPTION) #+
a2, —x's}
(v' = 1)
Single heads. Degraded to the Red,
Horhy (1943 and 1933). The er states cmur to converge to the Azlly state of
l;. The wavelength of the series 1imit was cal od,

132,03 Jeies 7%.80 () s 806.48 3
749,02 ) . m.n2 (2) 4 928,88 2
HOPFIELD'S RYDBERG SERIES (ABSORPTION)

825 f—x's}
Takamine, 8 and Tanaka (1938). The last band is from Worl 43), Th 1 th
of the uzu-'u.:f. t wvas calculated. The upper states converge to e:: 9&: state o. s

Series 667,53 9 6825 s

661.2 .
Lieit 669.1 ) 695.0 4

865.7 u 671.5 7 7237 3

666.4 10 675.4 6 82s.3 21

#*The relative intensities of the bands reported by Worley (1943) are all om the same scale.
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TABLE 586-58

Takasine, Suga and Tanaka (19
The upper states converge to the B

661.2
670.4

mucu s are marked with an asterisk,
inel 1951:).9

Series
Limit

TAKANINE, SUGA AND TANAKA'S RYDBERG SERIKS (EMISSION)

B2s)—x's}

glz). The wa

674.0
679.8

N} MELNEL BANDS
a2m-sy

Two dominant heads,
The wavelengths for the R2 and Q) heads are from Douglas (1953) where the calculated

The rota

%:1?.3.':‘545&.{133 ?'1'35?
g
6105:24: 4,0
628723: 5,1
8% w 30
11 N S
7232: g: &) 5,
T IR -
mens 8
1 S H B

ional and vibrat
s Dalby and Douglas

8545, 7%
8603, 9%

9145, 3%
9212.1

9431.2%
9502.
9733.
98

.

11052,
10133,

10499,
387,
11036.
134,

11416,
52

2% %% %% % X= ‘.‘ ‘3

11820,
932,

Degraded to the Red.
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5,3
1,0
2,1
3,2
4,3
5,4
0,0
1,1

2,2

690,

6

713.3

12249,
369,
12867,
13001.
13366,
sio,
14323,
692,
15114,
297.
15748,
947,
16703,
927.
17459,
708,

17460,
706,

The intensities, on a linear scale, are from
m}ylu has bt- d;lc\l.l.d b! Meinel
1951), Douglas (1953), Liu (1939), and

2% % %% 2% 2% 2% % 2% ¥

ength of the series 1imit was calculated.
state of NI,

3,3
6,6
5,5
0,1

1,2

2,3

3,6
4,5

5,6



ox

The intensities, on an expanded scale

N} FIRST NEGATIVE

B2

Mostly single heads.

rt of the system are from Mere
Perturbations cause some

1925).

vibrstional constants are summarized by Douglas

The wavel
labelled D, and

0.5 A,

3076.4?
3078.2?
3293.9
3299.1
3308.8
3533.2
3538.0
3548.2
3564.4
3382.5
3818.1
3835.4
3857.9
3884.3
3914.4
4110.9
4120.7

4140.7

2912.5
2970.0
2987.5
2992.3
3033.0
3148.5
315%9.8
3174.6
3181.9

3217.7
217.1

3222.7
3222.3

32%0.1
3263.0
3341,7

33457
3349.6

)
1)
(80)
(60)

(100)
(100)
(200)
(300)
(300)

(60)
(250)
(1500)
(2)

(&3

(20)

)
0

(2)

(0)
(%)

3)
(3)

(8)
(8)
(8)

®)
@)

the of the tail bands are from Herzberg (1928
anin and Eyraud (1954).
The intensities are from Janin and Eyraud

N O =
- v -
-~ O

LY }
- -
w o

12,7
13,8
10,6
18,11
11,7
13,9
20,13
10,7
16,11

14,10

11,8

19,13
17,12
20,14

13,10
2218

18,13

(1928}, &
the bands

55— x35}

Degraded to the Violet.

TABLE 87

and the wavelengths of the main (violet degraded)

ted with the data of Merton and Pilley

The latters waveleng

4166.4 30
86, éso 3,4
4199.2  (100) 2,3
4236.5  (2%0) 1,2
4278.1  (400) 0,1
4459.3 7,9
. 6.8
4466.6 @ §
4485.3 10
85.9 215 5.7
4489.7 @ 91
45159 38) 4,6
4553.2 25 .
4.4 isog 33
4599.9 (50) 2,4
4651.9 (50) 1,3
4709.3 (50) 0,2
7,10
4864.4 @ i
4881,7 (&) 6,9
wny @ o
FIRST NEGATIVE TAIL BANDS
33746 ) 16,12
3381.5 10,8
3419.6 )
3419, 14,11
3639,2 ) 21,15
3443,7 W 19,14
3447,3 ) 23,16
34934 () 12,10
3500.6 ) 15,12
35340 ) 18,14
3388.6 @ 46,13
3612.2 10,9
3643.2 (4)
3643.4 14,12
36461 () 21,16
3635.7 M 19,18
3668.1 6) 11,10
3682.1 M 17,14
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2he

ar double headed. The rotational and
158>

labelled H, Douglas (1952)
:rc only accurate to nboui

(- =)

4913.2
4958.0

5010.8
12.4

5076.5
5148.8
3228.3
5328.9

30.0
5340.2
3344.7
5372.3
5384.3
3420.8
5450.0
5485.8

5560.8
63.8

5653.2
5754.4
5864.7

3691.0
3726,0

3730.3
3730.4

3733.1
37331

3736.1
3756.6

3761.6
3782.8
3783.4

3808.9
3808.7

3824.7
3875.1
3891.8
3907.1
3940.1
3994.9

(6) 5,8
(s) 4,7
R e
(s) 2,5
W 1,6
(2) 0,3
08 s
(0.7 1
(0.4) 9,13
(0.7) 6,10
(0.8) 10,14
0.7 5,9
0.4) 11,15
(1) 4,8
0.
R SR
(0.79 2,6
(0.9 1,5
0,4
27,19
29,20
) 45,13
®) 2,11
() 22,17
(10) 20,16
(8) 18,15
26,19
@ 13,12
%) 16,16
(6) 10,10
(6) 19,16
27,20
29,21
3) 22,18

Continued next page




TAGLE 87-80

FIRST NEGATIVE TAIL BANDS

Continued
4006,7 (4) 20,17 4969,3 (3) 15,17 $292,9 (7) 20,21
4720,2 (1) 16,17 4988.2 (3 18,19 $391,1 (3) 18,20
4743.1 ($) 13,15 5066.2 3) 21,21 5458,2 () 21,22
4769,1 (2) 19,19 5099.8 (3) 16,18 5851.9 (1) 19,21
4850.7 (8) 14,16 5136.4 (8) 19,20 5632.1 (o) 22,23

D 4850,3 ' 82277 (3) 22,21 5721.9 (1) 20,22

4913.3 (&) 20,20 5240.2 (9 17,19

2

0°llg—a0,

Double headed. Degraded to the Red.
The authors

The wavelengthl‘and intensities are from Tanaka, Namioka and Jursa (1961).
have also confirmed the vibrational numbering by isotopic analysis. Grandmontagne, Janin, and

See also 5an1n and

d'Incan 51959) cite a rotational analysis by Janin and d'lIncan (1958b).

d'Incan (1958a).

2030 @ 1. 2378-2 (9 6,3 2639.7 ® 16
20889 w9 27t (6 11,5 2riss @ o
nss 8 e W 10,5 2713.2 ® 6.6
B e
3 T e 92 nie M 95 2719.8 )y 5,6
203 7 82 250 @ 43 28082 asn) 9,8
2224.3 (10,3 24a1.5 @) 8,5 10 © o6
283 an 1,2 2.3 (@ 56 2843.4 67
2se n 6.2 Biae n 1,5 2860.2 () 8,8
23381 (2) 10,4 2578.8 (3 4,6 2907.3 @ s
Bel w52 2613.8 (W 8,6 0.7 0 7,8
2332.2 (5 7.3 26364 (3 3,4 3087.4 @ 19
2 62 2544.5 @ 5,5
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TABLE 89

wvavelengths are from the h
(1939), labelled C,

©

©

The bulk of the wavel

1377.4
1415.6
1460.8
1464,3
1507.8
1511.2
1557.6
1559.2
1609.5
1611.4
1660.22

1664.4
1664.21

1721.8
1721.79
1778.8
1780.0
1781.5

1784.4

)
)
3
()
2)
(2)
(s)
(s)
%)
(5

(&)
(6)

0)
)
)

(1)

-
WME 0 O I VNGO NS PWwWwNNN OO0

o

O MW PR W O SWw DWW WL e

Single heads.

i

N SECOND NEGATIVE

2zt~ xz.*::J
Degraded to the Red.

ths and all of the intensities are from Tanaka (1933).
-resolution studies of Wilkinson (1936), labelled W, and Carroll

1841.4
W 1841.45

1843.8
W 1843.93

1846.2
W 1846.29

1848.5
C 1848.41

1850.3
C 1850.25

1851.9
1893.6
1897.5

1901.6
1901.73

1903.7
1905.82
1905.83

1909.6
1909.81
19 9.84

0 [¢]

=0

C 1913.65
W 1913.64

*vae
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(0)
(3)
()
(0)
(0)

0)
(0)
()]
(&)

(&)

(5)

(6)

1917.4
1917.21

1920.7
1920.46

1923.4
1923.24

1955.9
1962.1

1967.7
1967.76

1973.5
1973.52

1984.6
1984.69
1984.75

1990.1
1994.9
2029.2
2037.1
2044.7
2052.2
2059.7

(0)
0
0)

0)
(1)
)

(s)
(6)

¢))]

(0)
)
0)
(0)
1)
2)
(&)

Additional



» w0«

O o~ W

10

12
13
14

15
16
17
18
19

20
21
22
2
24

ct

w*
1396,

(n)
2184,

APPENDIX

Aav.h
(on”1)

cdm, o, e'ng Az}
1994.95  1493.6  1705.30 142,91
1941.50 1488.6  1676.34  1403.24
1875.26  1644.6  1647.44 137742
783,00 (W) 1618.44  1349.66
1297,  1589,31 1321.72
1376,  1560.28  1293.56
1351,  1531.10  1265.21
1326,  1501.79  1236.63
1472,33  1207.69
1442.76  1178.07
1413.08  1148.39
1383.15  1116.38

138327

1324,07

1291.53

1260, 42

1229.23
SOIRCES

Hamada (1937),
Herwman (1945),
Dieke and Meath (19359),

x'c§

2329, 66
230117
272,61
2249.6 243,97
22151 213,26
2186.8 2186,47
2136.5 257,62
2128.8 212868
2099.2 209967
2070.0 2070. 89
2041.4 20414 2041.43
20119 2012.3 2012.20
1902,9 ()  1982.%
1953.5  1953,5 1955, 1953.51
1923.6 19241 1924, 192406
1892.5 1896,  1894.53
1870.5 1864,93
1829, 5 1835.25
1805.0 1807. 180,30
1775.3 1775, 1773.67
1745.7 1743, 1748.77

1713.

1630.

1618.

v = 4 to 7 LeBlanc, Tanaka and Jursa (1938); v » 1 to 3 Wilkinson (1960);
v = 13 to 20 Tschulanousky (1933), quoted by Lofthus (1956a);
v w13 to 15, 18 to 21, 23 and 24 from the observations of Herman (1945);
v = 3 to 11 from the observations of Wilkinson snd Houk (1936);

v = 10 to 14 Lofethus (1956a);

v = 0 to 20 calculated values from Lofthus' (1956a) equation,

*The parenthetic H indicates that 4G was obtained from band-head measurements.
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Hepasr-Herman Green Bands
Bands er Lower
'b”!' I‘vu.“ State .State
e e
@ *Hh o w ow
768, 1063, 897.7, 742.7
128, 873.0 718.0
847.0 695.0
670,38
648.0
v'}:: q'}:z p"Ilu o'nu
(H) () (n) (r)
639,72 697.7 ns? 1963,
657.7 681, 749, 1917,
670, 663, nz, 1888,
633, 638, 1866,
629, 622,
607. 572,
592, 550,
SIATE
Hepner-Herman
Green Bands

Herwman's Iafrared Bands
v, u t, 5, T, q, Py, m b, 1

V\O L]

. g

APPENDIX Contimued

tofrared Bande v o'z
Lower
State State
M) (O] ) ()
885.4 12,0 923, 533,
864.6 3.9 928, 519,
833.2
mo, T oo, i
(H) () (H)
164, 742.3 698, 669,
822,7 732.6 709, 671,
722.9 693,
752,2 588.7
704.0  360.?
SORCK

Hepner and Herman (1937).

Griin (1954).

Carroll amd Sayers (1933).
Vorley (1943).

Lofthus (1936b).

Vorley (1933).

477

94

()

482,
460.

1488.9
1465.9
1442.8

1420.1

(H)

s,
479,

1666.1

1638.4

1610.7
1583.2
1555.4

1527.8

From the observations of Wilkinson and Houk (1936).
Lofthus and Mulliken (1957).

w0 to 5 Lofthus (1936a).

The dinder from the
observations of Herman (1 !’.

1068.4
1027.4

1588,
1557,

1327,
1443,
1418,

1391,

1311,




S WO ¢

O W N,

15
16
17
18
19

20
21
22
23
24
25

26
27
28

1505.6
1482.2
1458.6
1433.7
1412.3

1389.7
1366.9
1344,4
1322.1
1299.9

o’y
)

812.5
789.4

766.4
743.5
720.5
697.8
675.0

652.4
629.8
607.2
584.8

APPENDIX Contimued

205L.1
2029.7
2004.3
1976.0
1946.1

1913.0

2
8z},

2371.5
2318.8
2260.4
2196.4
2122.8

2041.0
1951.1
1838.2
1726.9
1596.7

1479.9
1371.4
1276.3
1196.3
1126.5

1067.1
1015.5
966.
922.
882,

845.
810.
775.
44,
nz.?
690.3

661.8
637.6
607.4

SQURCE
Lofthus (1956b),

(1)

1843,2 1843,2
1813.3 1813.4
1783.4 1783.6
1733.6

1723.8
1693.9
1664.1
1634.3

Tanaka, Namioka, and Jursa (1961).
Carroll (1959).
The summary by Douglas (1952).
vel to 3 Douglas (1953); v=1 to 8 Tanaks, Namioka, and Jurss

(1961).
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2ot
X Eg

2174.8
2142.2
2109.4
2076.4
2043.0

2009.2
1975.7
1939.9
1907.0
1872.1

1836.8
1801.1
1764.8
1728.1
1691.1

1633.5
1615.4
1576.8
1537.3
1497.7

1458.2



waeawpsun 3

AG"Q
2180,

2179.

2174,7
2172,
2178,?
2176.1
2174,
2174,
2174,
2174,
2174,

APPENDIX Continued

RYDBERG SERIES

Worl ey-Jenkins
(Worley, 1943),

AGy, AG,, A6y,
2146, 2103, 2069,
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Horlo;
(Worley, 1953).
A G'ig AG .ll
1962, 1917,
1927,1

1863,
1886, 1860, 7
1883, 1853,?




